Since the world's first land-based desalination plant was established in Australia in 1903, brackish groundwater and seawater desalination became a common water supply technology in many countries around the world. Desalination has proven as a reliable technology in times of drought and/ or water scarcity, while in some countries it is an indispensable water supply source on a regular basis. This paper compares and evaluates major desalination leaders in the world (USA, Saudi Arabia, Israel, Australia, and China) with the aim of pointing out similarities and differences that made each of them successful. It also depicts a comprehensive picture of developments, trends and experiences in desalination at the global scale. Establishing desalination plants and ensuring their successful operation is a complex and multifaceted process dependent on capital and operational costs, production capacity, water salinity, geographical location, socio-economic and environmental conditions, and many other factors. The country specific comparison presented in this paper emphasizes the importance of regional planning for successful and sustainable desalination processes in the long term.
INTRODUCTION
In 2013, the total global desalination capacity amounted to even though fewer in numbers, operate at a higher production capacity. In some countries desalination may be the only option of water supply (e.g. Saudi Arabia, Israel).
In other countries (e.g. USA, China, Australia) with a more diversified water portfolio and access to surface and groundwater resources, desalination represents a water supply source that is more reliable in certain locations than traditional water supply systems (rivers, aquifers, wastewater facilities), even though it is considerably more expensive at the same time.
Expanding interest and investments in desalination This paper extends the literature in the field by depicting a comprehensive picture and a comparative analysis among the leading countries in the desalination sector. This topic has not been addressed extensively to date, mainly due to data paucity. Accordingly, in this paper, the salinity levels (and the total dissolved solids -TDS, also expressed in ppm (parts per million) will be used interchangeably with the corresponding linguistic labels (seawater, brackish water, etc.). In regard to water needs in the specified countries, it is apparent that Saudi Arabia and Israel consume more water than their natural water reserves allow. Therefore, desalination has been developed extensively for many years and it has been used to close the gap between the domestic water demand and the water supply from the available inland water sources. On the contrary, water consumption in Australia, the USA, and
China is lower than the available water resources in those countries. However, those numbers have not been adjusted to account for the effects of droughts in the past several years (World Bank a, b, c; FAO Aquastat ). In the following sections, the countries included in this analysis will be discussed separately to point out their country specific characteristics and the background for the desalination markets.
Australia
In the last decade, the population growth rate in Australia has been less than 1% per year (UN (United Nations)  
Municipalities (TDS 10 ppm < 1000 ppm), Power stations (TDS < 10 ppm), Industry (TDS < 10 ppm). Source: Author's presentation based on GWI (Global Water Intelligence) (2013). 
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Saudi Arabia
Annual renewable freshwater resources in Saudi Arabia amount to 2.4 km³/yr (634 billion gallons/yr), whereas 
United States
The US water sector is facing the challenge of falling supply and increasing demand occurring simultaneously. In addition, recent droughts have caused significant depletion of aquifers, which occurs considerably faster than the replenishment process. Thus, desalination could extend current water portfolios in the country, and provide a buffer to water scarcity.
In terms of the annual desalination capacity, the USA has the second largest desalination market in the world after Saudi Arabia, but it is leading with regard to the number of operating plants. Almost 80% of the US desalination market is concentrated in California, Florida, and (Table 3) .
Feed water source for desalination is one of the main determinants of the final water price. Desalination of brackish groundwater is least expensive due to lower salinity levels and the relatively low energy costs associated with the desalination process. Desalination of seawater and other highly concentrated saline waters requires denser and more accurate membranes as well as higher energy inputs to push water through the membranes under a higher pressure, mainly in the reverse osmosis process.
Therefore, both capital and operational costs of seawater desalination plants are considerably higher compared to the costs of desalinating water from other feed water sources. Distillation processes are principally more expensive due to higher thermal energy costs compared with electrical energy (Table 4) . Thus, energy costs determined by feed water and its salinity levels vary across the globe, from country to country, from region to region, and from one desalination plant to another.
Another aspect directly related to feed water and impacting the final price of desalinated water is the cost of brine disposal. Brine is a highly concentrated saline byproduct of desalination (not to be confused with highly saline aquifer waters that are also described by the same term).
Due to missing universal and international/national environmental standards for brine disposal as of today (2015) 
Final users of desalinated water
Approximately 63% of desalinated water worldwide is used for municipal purposes as drinking water, 26% for industry purposes, and 6% in power stations for electricity generation.
Also in all the analyzed countries (except China), municipalities are the main recipients of desalinated water, with around 60% of the final water use falling into this category in the USA, Saudi Arabia, and Australia, respectively. The industry sector is the second largest user of desalinated water (∼20% of the total desalinated water consumption). In Israel, 98% of desalinated water is used to satisfy municipal needs and only 1% is directed for industry and irrigation purposes, respectively. In China, the pattern is the opposite: 53% of desalinated water is used in the industrial sector, 27% for power generation, and only 19% for municipal purposes (Table 5 ). This indicates While the economics of desalination is one of the most pressing constraints for technological improvements, environmental concerns have not been studied extensively enough. If they are imposed through legal frameworks, laws, regulations and/or national or transnational agreements in the future, they could pose a considerable challenge for desalination and result in a spike in desalination costs. Environmental issues have also been raised by environmentalists due to the common practices of disposing brine to surface waters or directly to the sewer, which might create potential risks for biodiversity in the river ecosystems as well as to a proper functionality of wastewater plants.
While environmental questions have been raised about seawater desalination and potential impacts on marine life and ocean water salinity after a regular disposal of highly saline brine, no significant scientific impact has been found to justify those concerns. However, a congruent set of environmental standards for desalination would be helpful to avoid any potential harm to ecosystems in the first place.
Both at the global scale and in the respective analyzed countries, municipalities use the highest percentage of the total volume of desalinated water. In the face of recurring droughts, and also due to growing population, municipal water demand is expected to increase in the years to come. Accordingly, the need for an additional water supply source, like desalination, is anticipated to increase even more. In fact, several new plants are being built in California in response to drought and with the specific aim of supplying drinking water to local communities.
Clearly, concerted policy measures are needed to foster economic efficiency and process sustainability of desalination plants in order to maintain a long-term success in this sector.
Desalination can be seen as a supplemental water supply source in water portfolios, once it becomes competitive with the traditional water sources in terms of the final water prices. Even though this statement is very optimistic and will require investments in R&D, it is possible technological breakthroughs (e.g. hybrid desalination) and affordable renewable energy application could help to achieve this goal.
